Background: The aim of this nationwide observational study is to identify modifiable factors in communication about organ donation that influence family consent rates.
Introduction
In practically every country, organ donation is only allowed with the explicit consent of the potential donor or with consent to donation by the next of kin. The role of the family depends largely on the type of legal consent system used. The legal consent system used in the Netherlands, and many other countries such as the UK and USA, is an opting-in system. In such an opt-in system, people have to explicitly register their donation preferences. Lack of registrations is the major issue in countries with an opt-in system. For instance, in the Netherlands, 60% of the Dutch population of 18 years and older have not registered any choice. In these cases, the next of kin needs to make a decision at a very emotional moment, which leads to objection in 70% of the cases in 2017 [1, 2] . When patients have registered an explicit consent in the donor registry (DR), family consent rates are 87-94% in the Netherlands [2, 3] . The combined consent rate, including consent registrations, was 45% in 2017 [2] .
The family refusal rate is one of the main bottlenecks in countries, irrespective of the legal consent system. The organ donation requests occur when the family is at a high emotional burden as their loved one is dying. If the potential organ donor has a registered donor preference, this helps guide the family in their decision. However, communication skills of the person requesting donation are also important. Understandably, many initiatives have focused on 'how to communicate about donation with grieving relatives' in the hope this increases family consent rates [4, 5] . Communication factors that seem to increase consent rates are: for example, the timing of the request [6] , adequate information and understanding of brain death [7] , making the request in a private setting [8] , and using trained and experienced individuals to make the request [1] .
Initiatives in the Netherlands
In an effort to improve organ donation practices in the Netherlands, the Ministry of Health issued funding for a nationwide donation program which started in 2008 [9] . This program consisted of a set of initiatives that was based on recommendations of an advisory group to the Minister of Health. One of these initiatives was to allocate funding for 'donation intensivists, ' which started in 2012. In total, 32 intensivists were appointed nationally to specialize in organ donation. Each donation intensivist was assigned to a specific region surrounding his or her main hospital. Their tasks were improving logistics and management of donation practices in their assigned region, strengthening collaboration within their donation network, analyzing data in their donation, providing education, and performing scientific research. The focus of the nationwide effort was not necessarily on changing the medical protocols and guidelines, but on improving the organ donation networks and logistics. In addition, intensivists were able to call the donation intensivist assigned to their region 24/7 if they had any medical questions or logistical issues surrounding a potential organ donor.
In addition, a nationwide 'Communication about Donation' (CaD) training was developed in 2007 for Dutch intensivists, other physicians, and nurses involved in organ donation requests, with the aim to increase donation consent rates. The training was modified and became obligatory for Dutch intensivists at the end of the year 2012. This training consists of an e-learning module and a 4-h practical training, including role-playing with actors. It focuses on communication techniques with the next of kin and how to guide them in the decisionmaking process for donation [10] . Since September 2007 (until December 2017), approximately 5300 physicians and nurses followed the CaD training.
Study Aim
The aim of our nationwide observational study was to evaluate the effect of different modifiable factors in the decision-making process on the consent rate.
Methods
One of the tasks of the donation intensivist is to evaluate all consecutive organ donation requests of physicians/ intensivist, in their assigned region using a standardized questionnaire. The donation intensivist interviewed the physicians who approached the next of kin for the donation request and used the standardized questionnaire for these evaluations. In this nationwide study, we used the data of the questionnaires retrieved from January 2013 through June 2016. All potential organ donors and the occurrence of an organ donation request were registered, by a nationwide network of donation coordinators, in a national database. Once these patients were registered in the database, donation intensivists were directly informed about these potential donors and that a donation request had occurred. The donation intensivists then approached the physicians who performed the donation request for an evaluation per e-mail, in a face-to-face setting, or by telephone.
Requests for donation after brain death, as well as requests for donation after circulatory death, were evaluated as both pathways to donate are possible in the Netherlands. Evaluations were not performed when the potential donor was registered with 'objection' in the Dutch DR, as in these cases there would be no donation request. To prevent an overestimation of the consent rate, only the questionnaires of patients registered with 'decision by next of kin/specific person' and patients who were not registered, were analyzed as in these circumstances it is more difficult for families to make a decision, leading to a high refusal rate.
Donation intensivists, the Dutch Transplant Foundation, and donation and transplant coordinators in collaboration with the Dutch Society of Intensive Care, developed the standardized questionnaire (Additional file 1). The questions and answers were chosen as important areas for possible improvement that needed more data based on the literature and experience of the participants involved. The questionnaire consisted of multiple choice questions and had open fields to elaborate on answers if needed. The questionnaire consisted of 31 items describing the conditions, in which the family conversations took place. Items discussed were e.g.,: training level of the physician, consultation of a transplant coordinator, consultation of the DR, number of family members present during the donation conversation, understanding of the term 'brain death' (as judged by the requesting physician), whether or not a donation intensivist assisted, and decoupling of donation request from the conversation about futility of treatment. The questionnaire was first pilot-tested in one of the donation regions in the Netherlands before it was implemented nationally. Data included in this study did not include the pilot phase.
The conversation about futility of treatment is the explanation to the next of kin that further treatment is futile and, therefore, life-sustaining treatments will be withdrawn. In the Netherlands, it is the practice (as described in a nationwide protocol on organ donation that all hospitals have to follow) that the decision about futility of treatment is made before (and independently of ) any decision on organ donation (including consultation of the national DR or consultation with the transplant coordinators). The brain death protocol will only be entered if, first, the decision of futility of treatment was made and, second, the family consented to heart beating organ donation. As such, the brain death protocol in the Netherlands is almost solely used for patients that donate their organs. This is different from countries where brain death is (primarily) used to determine futility of treatment.
The primary study outcome was the rate of family consent. The consent rates were compared by univariate analysis for all variables using two-tailed Pearson's Chi-square test. When one of the groups was smaller than 50, the Fisher's test (2 × 2 table) or Fisher-Freeman-Halton test (more than 2 × 2 table) was used. Variables with p < 0.20 were entered into a multiple binary logistic regression model to assess the independent predicting factors. Factors were added to the model in a forward step-wise fashion. The analyses were performed using SPSS (IBM), version 22.
Besides modifiable factors that might influence consent rate, the questionnaire also included descriptive factors. These were family-related factors that, to the opinion of the requesting physician, played a role in the decisionmaking process of the family, and general improvement points mentioned by physicians requesting donation (Additional file 1, questions 22 and 25). The answer options were predefined by professionals in the field and were direct examples from practice.
Results
During the 3.5-year study period, there were 2528 donation requests nationally of which 2095 (83%) donation requests were evaluated by 32 donation intensivists using the questionnaire (Fig. 1 ). In total, evaluations took place in 89 hospitals in the Netherlands, which is 100% of all Dutch hospitals with an intensive care unit (ICU) (excluding cancer-and private hospitals where organ donation will not take place). In case, the potential donor was registered with consent in the DR (n = 534), the family approved to organ donation in 490 cases (91.8%) and objected in 34 (6.4%), while in 10 cases (1.9%) no decision was made or data on the decision were missing. An evaluation was performed in 46 cases while the patient had already registered an objection in the DR. However, in these cases, organ donation could never have occurred as the potential organ donor him-or herself objected, i.e., family could not have consented. Therefore, these 46 evaluations were excluded for further analysis. Cases were also excluded when the DR was not consulted, when the decision about donation was not made because of special circumstances (e.g., family too emotional or absent), when consent was registered in the DR, or when data on the decision were missing.
After applying these exclusion criteria, a total of 1322 questionnaires were analyzed ( Fig. 1 ). In 194 (14.7%) cases, the potential donor was registered with 'decision by next of kin/specific person' in the DR and 1128 (85.3%) potential donors were not registered. Of the 1322 evaluations with the physicians, the donation intensivists Table 1 shows the influence of different modifiable factors on the family consent rate. After a multiple logistic regression, independent predictors of consent to donation included consulting a transplant coordinator (OR 3.4; 95% CI 2.3-5.0; p < 0.001), complete understanding of the term 'brain death' by the family (OR 2.4; 95% CI 1.4-4.2; p = 0.001), explicitly asking if the family understood 'brain death' (OR 1.7; 95% CI 1.1-2.5; p = 0.010), and requesting organ donation during the conversation about futility of treatment (OR 1.8; 95% CI 1.2-2.6; p = 0.004). When all these four factors were present, the consent rate was 72.2% versus 15.8% when the four factors were not present (p < 0.001). Figure 2a shows that the percentage of family approaches done by a CaD-trained physician increased over the years. The family consent rate was 40.8% when the family was approached by a physician who had followed the CaD training in comparison with 36.3% when the family was approached by a physician who was not trained (p = 0.13; Table 1 ). Figure 2b shows the consent rates of the family approaches performed by CaD-trained compared to not-CaD-trained physicians divided in two groups: ICU physicians and non-ICU physicians. The training had more effect in the non-ICU physicians. The CaD training did not significantly affect family consent rate irrespective of the level of clinical experience (medical specialists with CaD 41.5% versus without CaD 39.3%, p = 0.552; residents with CaD 38.9% versus without CaD 30.8%, p = 0.178).
One of the questions to the physicians was: 'which factors played a role in the decision-making process of the family?. ' The most important factors that were noted as an answer were: 'the potential donor had previously discussed his own will with his family (60.7%), ' and 'the personal attitude of the family toward organ donation (53.0%)' ( Table 2 ). Other factors are mentioned in Table 2 .
One of the items of the questionnaire was also whether/ how the specific donation request could have been improved. A total of 159 interviewed physicians gave at least one predefined area for improvement. In total, 222 areas for improvement were suggested ( Table 3) . The most frequently area for improvement mentioned was more time between the conversation about futility of treatment and the donation request (34.6%). The other areas for improvement are mentioned in Table 3 .
Discussion
In this nationwide study in which we analyzed 1322 consecutive organ donation requests during a 3.5year period, we were able to identify several factors that influenced the organ donation consent rate. Surprisingly, we found that when the donation request occurred during the same conversation about futility of treatment and upcoming death (i.e., no decoupling in time), this resulted in a higher consent rate. Other independent predictors of consent to donation were understanding of the concept of 'brain death' and consultation of a transplant coordinator before the donation request.
Understandable Information
Our results showed that, in case of donation after brain death, families with a good understanding of the brain death concept are more likely to consent to donation, which is consistent with the literature [6] [7] [8] 11] . It seems logical that good understanding of the brain death concept means better-informed families with less uncertainties about the organ donation process. As shown in our data, the mere fact that the requesting physician explicitly double checks with the family if they understood the concept of brain death, could be beneficial. Besides understandable information, consultation of a transplant coordinator prior to the donation request could contribute to more clarity in the donation conversations. In the Netherlands, the transplant coordinator is consulted to check medical suitability of the potential donor for donation after circulatory death or donation after brain death, for the logistic planning including timing of organ yield and organ allocation, and less frequently for supporting the donation request. Consultation of the transplant coordinator prior to the request led to higher consent rates. However, in our study, we did not specify the reason for consulting the transplant coordinator. Consultation may have led to more clarity in the conversations with the family as the requesting physician could provide more specific information regarding (suitability for) donation and approximation of the time span of logistics surrounding organ donation.
Decoupling
In our study, we found that consent rates were higher when the donation request was not decoupled from the Table 2 Predefined factors that played a role in the decision-making process of the family a Consent withdrawn is part of the group 'objection' b Most frequently mentioned factors in category 'other': intact body (20.0%), family too emotional (12.0%), religious/cultural reasons (9.3%), patient had suffered enough (9.3%), other problems not related to donation (8.0%), helping other persons in need of an organ/tissue (8.0%), and difficulty accepting futility of treatment (8.0%). More than one answer could be given to this question The duration of the procedure 9 (1.7) 49 (6. conversation about futility of treatment, but discussed in the same conversation. Although decoupling is often seen as an important measure to improve the consent rate, the literature shows no clear consensus on this topic. Several studies have found that decoupling is related to higher consent rates [4, 7] , while other studies failed to find such a relationship [4, 12] . This may depend on the definition of 'decoupling. ' Some state that the donation request is decoupled if it occurs after, or before, the pronouncement of death, while others if it occurs after the family accepted the futility of treatment [12] . In the Netherlands, however, the donation request always occurs before the pronouncement of death. In addition, decoupling could be created by separating the conversation in time and/or by making the request by a different person.
In conclusion, the different definitions for decoupling make it difficult to adequately propose a unified method of decoupling that must be used in clinical practice. Our data suggest a refinement on this important issue. Different authors suggest that discussing organ donation is most effective when the family accepted the loss of their loved one [5, 6, 13, 14] . When donation is requested while the family has not accepted the imminent death of their loved one, the first reaction of the family could be a rejection to a donation request. Decoupling would be the most logical thing to do in such circumstances. In other cases, the family might bring up the subject of donation themselves during the conversation about futility of treatment, which could explain why we found higher consent rates when donation was discussed in the same conversation as the futility of treatment. Indeed, several physicians noted in the questionnaires that the reason for having a donation request in the same conversation about futility of treatment was because the family was asking what would come next after hearing further treatment was futile. In such cases, decoupling would be artificial and perhaps even non-beneficial.
Training
The literature shows that family consent rates improve if the requester is trained in communication of organ donation [8, [15] [16] [17] [18] [19] [20] [21] [22] . In our large nationwide sample, we found that the effect of communication training seemed more pronounced in physicians that are less exposed to organ donation practices (i.e., non-ICU physicians), although this did not reach statistically significance because of a lower sample size. In the Netherlands, organ donation is mostly requested by ICU physicians. Because of the relative high mortality rate on the ICU compared to the rest of the hospital, ICU physicians are already highly specialized in end-of-life care including guidance of family members. Subsequent communication training could be less effective for such physicians because of a ceiling effect due to their experience in guiding families of dying patients. This could explain the smaller effect of the communication training in our data compared to other studies [8, [15] [16] [17] [18] [19] [20] [21] [22] .
Strengths and Limitations
Our study presents the data of a nationwide systematic effort to evaluate all consecutive organ donation requests over a period of several years. Because of this systematic approach, we were able to obtain the data of 83% of the donation requests that occurred nationally. As our study period was 3.5 years, this resulted in a high number of donation requests we could analyze.
Although this systematic and nationwide approach minimized selection bias of cases compared to earlier reports, our study has some limitations. Most importantly, our data focused on the perspective of physicians on the family approach. Beside requester characteristics and communication processes as discussed in this study, family characteristics (e.g., religion, knowledge and attitudes about donation), deceased's characteristics, circumstances of death, and satisfaction with hospital care could play a role in the decision-making process and were not assessed in this study [4] [5] [6] 23] . A study more focused on the family perspective would be important, but was out of the scope of this nationwide effort. In addition, as donation intensivists performed interviews with requesting physicians stationed in several hospitals in their assigned regions, interviews were not always performed directly after the family approach. This means that recall bias could have occurred. As most physicians were interviewed relatively early after their donation request, and organ donation requests occur only rarely and are accompanied with an emotional burden for the physician also, interviewed physicians remembered the cases easily when they were interviewed about the cases. Also, some bias could have been introduced by the fact that some donation intensivists performed the donation request themselves and therefore evaluated their own donation request. Lastly, we chose to include those patients that had not registered their donation wishes in the DR. The lack of donation wishes influences the family greatly. The refusal rate is highest in these cases. Although this selection introduces a bias, we chose this setup because in those patients with a registered consent, the refusal rate is low (in our sample 6.4%) and efforts to improve this low rate will not easily result in higher number of organ donors.
Conclusion
Our data showed the complexity of successful donation requests. We showed that comprehension of the concept of brain death and consultation with transplantation coordinators could positively influence consent rates. Importantly, our data suggest that decoupling of the organ donation conversation from the conversation about futility of treatment is not always necessary and could even negatively influence consent rates.
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